Probucol attenuates oxidative stress and energy decline in isoproterenol-induced heart failure in rat.
In the present study, we examined whether the powerful antioxidant probucol (a clinically used lipid-lowering drug) would attenuate the oxidative stress and energy starvation in experimental model of heart failure (HF) using isoproterenol. Rats were injected subcutaneously with isoproterenol (2.4 mgkg-1) daily for 1 week, and then treated with probucol (61 mg/kg) daily for 2 weeks. Oxidative stress was assessed by measuring myocardial lipid peroxides level and antioxidant enzymes activities, glutathione peroxidase (GPx) and superoxide dismutase. In addition, cardiac metabolic damage was estimated by measuring myocardial ATP, ADP and AMP levels as well as ATP/ADP ratio. It was found that isoproterenol induced a significant increase in heart rate by approximately 30% as compared with the pre-value. These changes were significantly attenuated by post-treatment of rats with probucol. Also, isoproterenol induced several pathological changes including lymphocyte infiltration, myofibrillar hemorrhage and degeneration, and these changes were attenuated by probucol. In addition, animals treated with isoproterenol showed a significant increase in myocardial lipid peroxides level up to 163% and a significant decrease in myocardial GPx activity by 35% as compared with the control group. Probucol not only counteracted significantly the pronounced oxidative stress effect of isoproterenol but also it induced a significant increase in myocardial GPx as compared with the control group. The major new finding of the present study is that treatment with probucol induced a significant increase in myocardial ATP level (the source of energy) and ATP/ADP ratio. Moreover, there is a significant correlation between ATP/ADP ratio and myocardial probucol level. In conclusion, the cardioprotective effect of probucol in treatment of HF is a result of not only its antioxidant properties and an enhancement of endogenous antioxidant reserve (mainly GPx) but also an enhancement of myocardial energy state.